Topological phenomena in physical systems are a direct consequence of the topology of the underlying wavefunctions and are robust against perturbations; for example, the Hall conductance induced by the integer quantum Hall effect is very precisely quantified-independent of intrinsic (e.g. impurities) or extrinsic (size, shape) characteristics of the studied samples. The study of these phenomena in condensed matter physics is often hard, due to the rapid decoherence of electrons-which are strongly coupled to their environment-and the difficulty of directly imaging electronic wavefunctions. Artificial quantum systems, such as in quantum optics, can in contrast be precisely controlled and provide an ideal setting for realizing, manipulating, and probing topological phases. The study of topological phases then does not have to remain limited to static or quasi-static/adiabatic situations, it can be extended to periodically driven systems, which have recently been proposed to also exhibit topological behaviors [1] .
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Here, we study the topological properties of such a system: a modified version of the canonical discrete-time quantum walk on a line. We use a previously demonstrated photonic setup [2] to implement a split-step quantum walk, as shown in figure 1a) . The quantum walker is encoded in the orthogonal polarization components of heralded single photons, which we created via spontaneous parametric downconversion. One logical step of the quantum walk S = R(θ 1 )T 1 R(θ 2 )T 2 consists of two rotations R(θ 1 ) and R(θ 2 ), physically implemented via half-wave plates, and two polarization-dependent translations T 1 and T 2 , realised with birefringent calcite beam displacers. The Hamiltonian which governs the evolution of repeatedly applied steps of the walker exhibits certain topological properties [1] . By introducing inhomogeneous rotations R(θ 2+ ) and R(θ 2− ), we can study transitions between regions with different topological invariants. As a result, we observe the presence or absence of topologically protected bound states in boundary regions, figure 1b). Our experiment demonstrates control of the topological properties of quantum systems and thus opens up a new approach to manipulating their behavior.
